This study tested the hypothesis that high dose systemic alfentanil administered before and during abdominal hysterectomy would pre-empt post-operative pain to a greater extent than administration of either low dose alfentanil or no alfentanil perioperatively. Patients (ASA 1 or 2) were randomly assigned to group 1 (n = 15), no opioid; group 2 (n = 15), low dose alfentanil; or group 3 (n= 15), high dose alfentanil. Anesthesia was induced in group 1 with midazolam and thiopentone and was maintained with isoflurane and 70910 N20 in 02. Anesthesia was induced in group 2 with midazolam, thiopentone and iv. alfentanil (30,wg kg-l), and was maintained with isoflurane, 70% N20 in 02, and bolus doses of iv. alfentanil (10-20pg kg-]) every hour. Anesthesia was induced in group 3 with midazolam and iv. aIfentanil (100,ug kg-l), and was maintained with 70% N20 in 02, and an infusion of iv. alfentanil (1-2,ug kg-' rein-'). Blood samples were drawn at 30 and 120 min after surgery and assayed for plasma alfentanil. Morphine consumption and VAS pain scores were consistently lowest in group 3 over the 48 h study period, A composite measure of pain and morphine consumption was significantly lower in group3 than group 2 up to 6 h after surgery, and significantly lower than group 1 up to 12 h. No adverse effects were observed. A 6-month follow-up did not reveal any significant differences among the three groups. It is concluded that intra-operative high dose alfentanil anesthetic pre-empts post-operative pain after abdominal hysterectomy, but the effects are small and of short duration. Surgical procedures carried out under general anesthesia using standard (and even high) doses of opioids intraoperatively provide suboptimal protection from the injury barrage brought about by incision and subsequent noxious surgical events.
Introduction
Although the pre-operative administration of opioids has a long history in anaesthesiology, only recently has this well established practice been evaluated for potential analgesic effects that extend beyond the duration of action of the opioids. The rationale for predicting an extended analgesic effect is derived from animal studies showing that morphine prevents the establishment of injury-induced central sensitization when given before but not after injury , (Woolf and Wall 1986) . The clinical implication of these results is that the central sensitization that is presumed to develop as a consequence of surgical trauma leads to an amplification of peripheral input and increased post- 
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172-7 operative pain intensity , (Wall 1988; Coderre et al. 1993; Woolf and Chong 1993) We recently demonstrated that pre-incisional treatment with epidural fentanyl in patients undergoing thoracotomy resulted in significantly lower pain and morphine consumption compared with patients that received the same treatment after incision , (Katz et al. 1992a ). These results indicate that it is possible to pre-empt post-operative pain with epidural opioids. The question of whether systemic opioids pre-empt post-operative pain when given before versus after incision or surgery also has been addressed , (Richmond et al. 1993; Mansfield et al. 1994; Wilson et al. 1994; Collis et al. 1995; Fassoulaki et al. 1995) . The results of these studies are equivocal, with two showing reduced pain andlor analgesic consumption following pre-but not post-surgical administration of opioids , (Richmond et al. 1993; Collis et al. 1995) and others showing no, effect , (Mansfield et al. 1994; Wilson et al. 1994; Fassoulaki et al. 1995) . Methodological flaws and insufficient data presentation make it difficult to interpret these results. However, taken together, it appears that with doses routinely adminis-
